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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2, 7, and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Ohmori et al. (US Patent No. 4,653,448). 

With regards to claim 1 , the patent to Ohmori et al. discloses a control method for 
a fuel injection system having a spill valve (i.e. injection plunger 74 actuated by solenoid 
actuator 52 via passages 36 and 34, Col. 3, Lines 41-50 and Col. 4, Lines 1-10 and 60- 
68), nozzle control valve (126) and a valve needle (124) which is engageable with a 
seating (i.e. interior seating for nozzle 18, See Figure 1) to control fuel injection, the 
method comprising: applying a first drive current signal (See Figure 2D) to the spill valve 
(74) to move the spill valve (74) into a closed state and applying a second drive current 
signal (Figure 2F) to the nozzle control valve (126) to move the nozzle control valve 
(126) to an open state, thereby to lift the valve needle (124) from the seating to initiate a 
main injection of fuel, and modifying the first drive current signal (Figure 2D) applied to 
the spill valve (74) so as to move the spill valve (74) from the closed state to an open 
state during a spill valve opening period (Figure 2D) and modifying the second drive 
current signal (Figure 2F) applied to the nozzle control valve (126) to move the nozzle 
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control valve (126) from the open state to a closed state during the spill valve (74) 
opening period, so as to urge the valve needle (124) towards its seating to terminate the 
main injection of fuel (See Figure 2). 

With regards to claim 2, the patent to Ohmori et al. discloses including switching 
the fast drive current signal (via control signal from Driver circuit 68 to actuator 52, See 
Col. 4, Lines 1 1-20) off to provide a first actuation pulse (See Figure 2D) to initiate the 
spill valve (74, See Figure 2D) opening period (Figure 2D shows time versus opening 
for the spill port) and switching the first drive current signal (Figure 2D) on and then off 
again to provide a second actuation pulse (Figure 2F) prior to termination of the spill 
valve opening period (See Figure 2). 

With regards to claim 7, the patent to Ohmori et al. discloses wherein the second 
drive current signal (Figure 2F) is switched on to move the nozzle control valve (126) to 
its open state. 

With regards claim 8, the patent to Ohmori et al. discloses wherein the second 
drive current signal (Figure 2F) is switched off to move the nozzle control valve (126) to 
its open state. 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ohmori et al. (US Patent No. 4,653,448). 
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With regards to claim 5, the patent to Ohmori et al. discloses all the limitations of 
the claimed subject matter including wherein the first drive current signal (Figure 2D) is 
modified to cause the spill valve (74) to move towards its open state at a time before a 
time at which the second drive current signal (Figure 2F) is modified to cause the nozzle 
control valve (126) to move towards its closed state, except positively disclosing a time 
of between 0.05 and 2 milliseconds. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the opening and closing times of the spill and nozzle 
control valves of Ohmori et al. with a time of between 0.05 and 2 milliseconds, because 
the modification is invariably an optimized range. See MPEP 2144.04. In reAller, 220 
F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) (Claimed process which was 
performed at a temperature between 40°C and 80°C and an acid concentration between 
25% and 70% was held to be prima facie obvious over a reference process which 
differed from the claims only in that the reference process was performed at a 
temperature of 100°C and an acid concentration of 10%.); see also Peterson, 315 F.3d 
at 1330, 65 USPQ2d at 1382 ("The normal desire of scientists or artisans to improve 
upon what is already generally known provides the motivation to determine where in a 
disclosed set of percentage ranges is the optimum combination of percentages.") 

With regards to claim 6, the patent to Ohmori et al. discloses all the limitations of 
the claimed subject matter except positively disclosing wherein the first drive current 
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signal is modified between 0. 1 and 1 millisecond before the second drive current signal 
is modified. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the valve timing of Ohmori et al. with wherein the first 
drive current signal is modified between 0. 1 and 1 millisecond before the second drive 
current signal is modified, because the modification is invariably an optimized range. 
See MPEP 2144.04. In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) 
(Claimed process which was performed at a temperature between 40°C and 80°C and 
an acid concentration between 25% and 70% was held to be prima facie obvious over a 
reference process which differed from the claims only in that the reference process was 
performed at a temperature of 100°C and an acid concentration of 10%.); see also 
Peterson, 315 F.3d at 1330, 65 USPQ2d at 1382 ("The normal desire of scientists or 
artisans to improve upon what is already generally known provides the motivation to 
determine where in a disclosed set of percentage ranges is the optimum combination of 
percentages.") 

Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ohmori et al. (US Patent No. 4,653,448) in view of Archer et al. (US Patent No. 
5,825,216) 
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With regards to claim 3, the patent to Ohmori et al. discloses all the limitations of 
the claimed subject matter except positively disclosing monitoring a glitch detection 
signal indicative of spill valve opening and modifying the first drive current signal to 
provide the second actuation pulse at a time, relative to termination of the spill valve 
opening period, in dependence upon the glitch detection signal. 

Archer et al. discloses monitoring a glitch detection signal (Col. 3, Lines 3-11). 

Since Archer et al. explicitly states on Col. 1 , Lines 9-14 that "This invention 
relates to a drive circuit for controlling the flow of current in the solenoid of an 
electromaqnetically operable valve in particular but not exclusively, a spill control valve 
of a fuel injection system for a compression ignition engine." And explicitly states on 
Col. 3, Lines 3-1 1 that "This period of current decay is arranged so that closure of the 
valve member takes place therein and at the instant of closure a small glitch or 
discontinuity occurs in the current waveform. This is detected [i.e. monitored] by the 
sensing circuit 29. Following the glitch or a predetermined time after opening the switch 
26, it is reclosed and then switched to maintain a mean level of holding current for so 
long as it is required to maintain the spill valve closed. ", it would have been obvious to 
a person of ordinary skill in the art at the time the invention was made to provide the fuel 
injector of Ohmori et al. with monitoring a glitch detection signal indicative of spill valve 
opening and modifying the first drive current signal to provide the second actuation 
pulse at a time, relative to termination of the spill valve opening period, in dependence 
upon the glitch detection signal in view of the teaching to Archer et al., in order to 
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ensure that fuel is delivered to the associated engine at the correct time (Col. 1 , Lines 
30-35 from Archer et al.) 

With regards to claim 4, the patent to Ohmori et al. discloses all the limitations of 
the claimed subject matter except positively disclosing including monitoring said glitch 
detection signal periodically during injection events. 

Archer et al. discloses including monitoring said glitch detection signal 
periodically during injection events (Col. 3, Lines 3-11). See rejection in Claim 3. 

Claims 9-1 2 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Ohmori et al. (US Patent No. 4,653,448) in view of Straub (US Patent No. 7,1 50,41 0) 

With regards claim 9, the patent to Ohmori et al. discloses all the limitations of 
the claimed subject matter including wherein a control method for delivering a main 
injection of fuel followed by a post injection of fuel (i.e. fuel to be injected or post 
injection after the opening and closing of the spill and nozzle valves, See Figure 2), the 
method comprising: actuating a spill valve (74) and a nozzle control valve (126) to 
initiate the main injection of fuel, terminating the main injection of fuel by actuating the 
spill valve (74) at a first time to cause the spill valve (74) to move to an open state and 
(ii) actuating a nozzle control valve (126) at a second time to cause the nozzle control 
valve (126) to move into a closed state, subsequently actuating the spill valve (74) at a 
third time to cause the spill valve (74) to move from its open state to a closed state, and 
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initiating the post injection of fuel by actuating the nozzle control valve (126) to move 
into an open state (See Figure 2F), except positively disclosing whereby the difference 
between the first and third times is selected to provide a relatively high pressure post 
injection of fuel so as to reduce smoke emissions levels. 

Straub discloses whereby the timing of the injection valves is selected to provide 
a relatively high pressure post injection of fuel so as to reduce smoke emissions levels 
(Col. 1, Lines 25-45). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the timing of Ohmori et al. with whereby the difference 
between the first and third times is selected to provide a relatively high pressure post 
injection of fuel so as to reduce smoke emissions levels in view of the teaching to 
Straub, in order to meet the demands of greater fuel economy, cleaner burning and 
fewer emissions (Col. 1 , Lines 35-40 from Straub) 

With regards to claim 10, the combination of Ohmori et al. and Straub discloses 
all the limitations of the claimed subject matter including whereby the spill valve (74) is 
actuated to move between its open and closed states by modifying a spill valve drive 
current signal (Figure 2D). 

With regards to claims 1 1 and 12, the patent to Ohmori et al. discloses all the 
limitations of the claimed subject matter including wherein the relative timing between 
opening and closure of the spill valve (74) is selected to ensure a pressure (Col. 2, 
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Lines 34-42), except positively disclosing the post injection pressure is at least 1700 or 
2000 bars. 

Straub discloses an injection pressure is at least 1700 bar (2000 bars or 
approximately 30,000 psi, Col. 1 , Line 33). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the predetermined injection pressure of Ohmori et al. with 
the post injection pressure is at least 1700 bar. in view of the teaching to Straub, in 
order to meet the demands of greater fuel economy, cleaner burning and fewer 
emissions (Col. 1 , Lines 35-40 from Straub) 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Chelky (US Patent Publication 2007/0227493) shows the current 
state of the art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEITH COLEMAN whose telephone number is 
(571)270-3516. The examiner can normally be reached on 5:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Cronin can be reached on (571)272-4536. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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